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Abstract Malaise traps are typically used to sample a range of flying insect groups; however non-target taxa such as spiders may also be collected in large numbers. In this study, spiders were sampled in peatlands and wet grasslands and catches in Malaise and pitfall traps were compared in order to determine the adequacy of Malaise traps for use in spider biodiversity assessment. Overall, the number of species and individuals caught in Malaise and pitfall traps were comparable, although more species were sampled in Malaise traps in locations with a greater structural diversity of the vegetation. The spider fauna sampled by the Malaise traps differed from that of the pitfall traps, but both methods consistently separated the species assemblages by biotope. These results demonstrate that Malaise traps are effective at sampling spiders and indicate that they can be used in biodiversity assessment. In addition the complementary species sampled by each method mean that employing both techniques will be useful where a full inventory of the species is required. The authors do not suggest that Malaise traps should be used solely to sample spiders; however, if traps are set to collect insects, identification of the spiders sampled may reduce the need to employ additional sampling techniques.  






Malaise traps are typically used to sample a wide array of insect taxa, including Syrphidae, Coleoptera, Hymenoptera, Lepidoptera and Diptera, in many different biotopes (Deans et al. 2005; Gittings et al. 2006; Burgio and Sommaggio 2007; Butler et al. 1999; Campbell et al. 2007). Malaise trapping is an efficient insect sampling technique, often collecting over a thousand insects in just a few weeks (Deans et al. 2005).  The efficiency of Malaise traps and the relative ease with which they can be deployed argue in favour of their use and they have been successfully utilised in biodiversity assessments in both large and small scale studies (Hutcheson and Jones 1999; Gittings et al. 2006).  As with many insect sampling techniques, the indiscriminate nature of Malaise traps inevitably results in a ‘by-catch’ (i.e. invertebrates sampled which do not belong to the target taxa). However, the taxonomic expertise and resources are usually not available to identify all individuals. During a large-scale study of Syrphidae across a range of biotopes, it was noted by the authors that many spiders were present in the Malaise trap by-catch (Smith G. et al. 2006). After initial inspection of a subset of samples it became apparent that these spiders included a wide range of species. This has also been noted by Smith R. et al. (2006a,b), where spiders were successfully sampled from Malaise traps. Invertebrate surveys are often constrained by time and money, so if Malaise traps can be used to efficiently sample spiders along with their target taxa, it may eliminate the need to use more traditional methods in conjunction with Malaise traps such as sweep netting, beating and pitfall traps.

Spiders are an important component of terrestrial ecosystems and have received a considerable amount of attention across a range of biotopes and disturbance regimes (Batáry et al. 2008; Le Violi et al. 2008; Schuldt et al. 2008; Ziesche and Roth 2008). In response to this, research has focused on developing the most efficient spider sampling method. Comparisons have been made between general techniques such as sweeping, beating, suction samplers and pitfall traps (Merrett and Snazzell 1983; Churchill and Arthur 1999; Mommertz et al. 1996; Standen 2000). Other studies have examined the more intricate details of these techniques such as pitfall trap design and deployment (Curtis 1980; Uetz and Unzicker 1976), optimal time of day to conduct sweep netting and beating (Cardoso et al. 2008) or exploration of the most efficient methods for surveying particular families of spider (Jimenez-Valverde and Lobo 2005). 





Study areas and experimental design
This study was primarily devised to sample hoverflies (Syrphidae) and spiders as part of a large scale study investigating the initial affects on biodiversity of afforestation in a range of Irish biotopes (Smith G. et al. 2006). Malaise traps were used to sample hoverflies and adjacent pitfall traps were used to sample the ground-dwelling spider fauna. The sites were chosen to represent two of the major biotopes that are typically used for afforestation in Ireland: wet grassland and peatland. These pre-afforestation sites were paired with nearby stands of five-year old Sitka spruce (Picea sitchensis) plantation which had been established on the same biotope.  These pairs of sites were usually located within 500m of each other and were matched for soil type, level of drainage and elevation. Six matched pairs of unplanted and planted sites were surveyed, with four pairs of peatlands and two pairs of wet grasslands, giving a total of 12 sites which were widely distributed across Ireland (Figure 1). This survey, conducted in 2002, was part of a larger study that found that the pre- and post- planting sites exhibited clear differences in ground-dwelling spider assemblages in both wet grassland and peatland biotopes, which were themselves distinct (Oxbrough et al. 2006b). Thus, for this paper, they will be treated as four different site types in the subsequent analyses: unplanted wet grassland, planted wet grassland, unplanted peatland and planted peatland.  

The unplanted peatlands were characterised by Molinia caerulea, Calluna vulgaris, Eriophorum angustifolium, Eriophorum vaginatum and Sphagnum mosses, while the planted peatlands were dominated by fewer species, typically M. caerulea and C. vulgaris. The unplanted and planted wet grassland sites were dominated by Juncus acutiflorus, Juncus effusus, Agrostis stolonifera, M. caerulea, in addition Holcus lanatus was also dominant in the planted sites. The mean percentage cover of ground vegetation (0-10cm height) was 38.3% (21.6 ±SD) and 10.1% (7.0 ±SD) in the unplanted peatlands and wet grasslands respectively, compared to 8.0% (7.1 ±SD) and 0.8% (0.6 ±SD) in the planted sites of these biotopes. The mean cover of lower field layer vegetation (>10-50cm in height) was 64.6 (13.6 ±SD) and 81.6 (18.8 ±SD) in the unplanted peatlands and wet grasslands, compared to 77.9 (8.3 ±SD) and 98.3 (2.4 ±SD) in the planted sites respectively. The unplanted peatlands were generally under low grazing pressure, whereas the majority of the wet grasslands were under moderate grazing pressure, and one site was subject to annual hay cutting and fertilisation.  In the planted sites, the ground was generally prepared for afforestation by mounding with drains established at frequent intervals (usually every 8m) and fertiliser was applied. The mean height of spruce trees was greater in the wet grassland planted sites (4.3m, SE), than in the peatland planted sites (1.6m ±SE). Further site characteristics and details of the plant, syrphid and avifauna can be obtained from Smith G. et al. (2006).

Spider sampling
Two Malaise traps were deployed at each site following a standard sampling procedure (Speight 2000). The two traps were established around 10m apart and were located along flight lines in order to maximise their hoverfly catch. In the wet grasslands the traps were situated adjacent to hedgerows and in the peatlands they were adjacent to a linear surface water feature (i.e., a flush, brook or drainage ditch), but also sometimes in homogenous areas of open space.  Two pitfall plots were established at each site, located in areas of homogenous vegetation cover which were representative of the site as a whole, and plots were separated by a minimum of 50m. The pitfall plots were always located within 90m from the Malaise traps and one pitfall plot in each site was always adjacent to the Malaise traps (<10m). In sites where farm livestock was present temporary electric fencing was used to protect these adjacent traps. 

Pitfall traps consisted of a plastic cup (7cm diameter by 9cm depth) which had two drainage slits cut 1cm from the top of the cup and were filled to 1cm depth with ethylene glycol to act as a killing and preserving agent. A bulb corer was used to make a hole into which the cup was placed so that the rim of the cup was flush with the surface of the ground.  To protect the trap from trampling in the heavily grazed sites, and where the pitfall plot was surrounded by electric fencing, a section of plastic piping (7cm diameter by 10cm depth), was inserted into the ground, inside which the plastic cup was then placed. Each pitfall plot consisted of five traps, which were arranged in a 4x4m grid, with one trap at each corner and one in the centre.  The Malaise and pitfall traps were active concurrently from mid May to mid July 2002.  Malaise and pitfall trap contents were emptied three times during this period, approximately every 21 days, with both trap types emptied on the same day.  

Spiders were sorted from the pitfall and Malaise traps and stored in 70% alcohol. A x50 magnification microscope was used to identify the spiders to species level and nomenclature follows Roberts (1993). Juveniles were counted but not identified due to the difficulty involved in assigning them to species. Ecological traits (preferred vegetation strata, hunting guild) of species were determined using various sources, but predominately from Roberts (1993) and Harvey et al. (2002). Available information was based on preferences of adults only. Voucher specimens have been retained at the Dept. Zoology Ecology and Plant Science, University College Cork, Ireland.

Data analysis
Three-way ANOVAs were used to examine trends in species metrics with trap type, biotope and planting treatment as the main effects. Species metrics investigated included species richness, number of individuals, proportion of males, singletons/doubletons (species which occurred in only one/two pitfall plots or malaise traps) and dominance.  Dominance was calculated using the Berger-Parker index (Berger and Parker 1970), where d = Nmax/N (Nmax is the number of individuals in the most abundant species and N is the total number of individuals). The index ranges from 0-1, with one indicating the complete dominance of the most abundant species. All variables were tested for normality and homogeneity of variance before the use of parametric statistics, which were carried out using SPSS (SPSS 2002). Constrained variables (percentage cover, dominance index) were Arcsin transformed to meet the assumptions of parametric statistics. 





A total of 2609 adult individuals from 129 species and 15 families were identified and 513 immature individuals were also sampled though these were not determined to species level. The Malaise traps sampled 1534 individuals from 76 species and 12 families, while the pitfall traps sampled 1588 individuals from 96 species and 11 families. A full list of the species sampled by each method is given in the Appendix.  The most abundant species sampled in the Malaise traps (each representing over 5% of the total catch) were Lepthyphantes tenuis, Enoplognatha ovata, Tetragnatha montana, Clubiona reclusa and Dismodicus bifrons, whereas in the pitfall traps the most abundant species were Pardosa pullata and Pardosa amentata. Twenty-nine of the species sampled (23% of the total) were unique to the Malaise trapping method, 47 species (36%) unique to the pitfall trapping method and 46 species were shared across the methods. The unique species of the Malaise samples were represented by nine families, compared to seven families in the pitfall traps; however, in the pitfalls the majority of the unique species were of the family Linyphiidae (55%), whereas for the Malaise traps the unique species were much more evenly spread among the Linyphiidae, Tetragnathidae, Clubionidae and Therididae families (17-24%). 

There was little difference in the various species metrics between the trapping methods (Table 1) and three-way ANOVAs revealed only two significant relationships between the main factors of trap type, biotope and planting treatment.  A greater number of singletons were sampled in the planted compared to unplanted stands irrespective of trap type (F 1,47 = 4.14, P = 0.02). In addition to this, for species richness there was a significant interaction between trap and biotope, where the number of species sampled with Malaise traps in the wet grassland was greater than that sampled with pitfall traps, whereas in peatland a greater number of species were sampled with the pitfall traps (F 1,47 = 6.69, P = 0.01).

Sheet web builders represented over 55% of the spiders irrespective of trapping technique or biotope (Figure 2a). However, the malaise traps had a greater proportion of orb and tangle web builders sampled than the pitfall traps which sampled a greater proportion of active hunters.  The spider assemblages sampled using both pitfall and Malaise traps predominately consisted of species from the Linyphiidae family (Figure 2b), however the number of species sampled within the other families differed between methods. Active hunters sampled in the Malaise traps were primarily from the Clubionidae family compared to the Lycosidae family in the pitfall traps. In terms of web builders, the Malaise traps sampled a greater number of species of both orb web and scaffold web spinners from the Tetragnathidae and Therididae families respectively than those caught using pitfall traps.  Examination of the preferred vertical vegetation stratum inhabited by each species revealed that the majority of species sampled with pitfall traps were associated with the ground layer, whereas the Malaise traps sampled a greater percentage of species associated with low vegetation, bushes and trees (Figure 2c). In addition to this, however, both methods sampled a similar percentage of species associated with ground layer-low vegetation. 

NMS ordination indicated that the spider assemblages differ markedly between the two trapping methods (Figure 3). Axis 1, which represents a separation of the spiders collected by pitfalls and Malaise traps accounts for 37% of the variation in the data. Across Axis 2, which represents 26% of the variation in the data, both the pitfall plots and Malaise traps are distinguished by biotope and planting treatment. The spider assemblages separate in a similar way across Axis 2 for both the Malaise and the pitfall trapped spiders, although there is a slightly greater degree of variation in the pitfall spider assemblages across Axis 2.  A three-dimensional solution was recommended for the NMS ordination, and Axis 3 represented a further 11% of variation in the species data, however this axis did not explain any known differences in the assemblages as explained by sampling method, biotope or planting treatment and so is not presented here. 

Cluster analysis revealed that the primary separation of the spider assemblages was by sampling method rather than biotope or planting treatment (Figure 4). For the pitfalls traps the next major division of the plots was broadly by biotope, with most of the peatlands separating from the wet grasslands, however there was no major separation by planting status. For the Malaise traps a matching site pair (unplanted and planted plots) were initially separated from the other plots and there was a very broad separation of the unplanted and planted peatlands.  Overall, across both trap types, plots within the same site were similar to each other. Indicator species analysis (Table 2) identified nine species which had a high affinity for pitfall traps and ten species for malaise traps. For the pitfall traps these species were predominately associated with the ground layer, with three of these active hunters from the Lycosidae family (P. pullata, P.amentata and P. piraticus). The web spinners were mostly sheet web builders from the Linyphiid family. For malaise traps the indicator species were associated with all vertical strata, but four of these with the higher layers of bushes and trees. The two active hunters in this group were from the Clubionidae family (C.stagnatilis, C. reclusa) and of the web spinners two species were orb web weavers and two tangle web weavers. 

Discussion
To be effective, the techniques employed in biodiversity assessment must be efficient and cost effective. This is particularly important for invertebrates, where intensive field and laboratory work and specialist taxonomic expertise are required. In this context it is easy to understand why vegetation dwelling spiders that are typically sampled by sweep netting and beating techniques, are often overlooked in ecological assessments. In order for Malaise traps to be considered an effective method for sampling spiders it must be determined if they can collect adequate numbers of species and individuals compared to more commonly used methods, such as pitfall traps, and if the species sampled can be used to detect differences between biotopes. 

Do the Malaise traps sample a sufficient diversity of spiders? 
Overall, no difference was found in the mean numbers of species and individuals sampled per pitfall plot or Malaise trap within each of the four site types. Furthermore, the number of immature individuals and the proportion of males sampled were also similar between the trap types indicating that the Malaise traps were sampling similar elements of the spider population across the site types. This is supported by Smith R. et al. (2006), who studied invertebrates in urban domestic gardens in Britain and sampled similar numbers of species and individuals with pitfall and Malaise traps. As pitfall traps are widely accepted as an efficient spider sampling technique, these results suggest that adequate numbers of species are being sampled with Malaise traps in order to make valid comparisons between biotopes. Furthermore, although this study was not designed with such methodological comparisons in mind, the results indicate that one Malaise trap can be used to sample a comparable numbers of individuals and species to those expected from five pitfall traps, a level of trap replication which has successfully been employed in other studies which assess biodiversity (Antunes et al. 2008; Oxbrough et al. 2006a; Oxbrough et al. 2005). 

The spider assemblages captured with the pitfall and Malaise traps differed markedly (Figure 3), with trapping technique being more important in distinguishing between plots than biotope (Figure 4). Furthermore, 36% of the total species sampled in the survey were unique to pitfall traps whereas 23% of the unique to the Malaise trap method.  This compares favourably with other sampling methods which are used to sample vegetation dwelling spiders; for instance, (Standen 2000) found that sweep net and DVac suction samples of spiders sampled relatively few unique species (5% and 8% of the total catch respectively) in comparison with pitfall traps. 

The differences in composition of species sampled by the two methods can be attributed to the greater number of species associated with higher vegetation layers that are sampled with Malaise traps. This is exemplified by the different spider families typically collected by the two methods. For instance, a greater number of larger orb web spinning spiders such as Tetragnathidae and Therididae were sampled with the Malaise traps. Spiders from these families are typically found on the higher vegetation layers and require a diverse vegetation structure on which to construct their webs (Greenstone 1984; Gunnarsson 1990).  The two methods also sampled different species of active hunters: in the pitfall traps active hunters were mainly represented by the Lycosidae family, whereas the Malaise trap catches were dominated by species from the Clubionidae family.  Lycosids are well known active hunters on the ground-layer, whereas Clubionids fill a similar niche in higher vegetation layers (Uetz 1999).  Such spiders are probably sampled more efficiently by passive techniques (i.e. those that rely on active spiders to encounter the trap) than those from other families which are more sedentary. For example, orb web weavers from the Araneidae family are preferentially sampled by suction samplers (Merret and Snazell 1983), and ambush predators from the Thomisidae family are preferentially sampled by sweep nets (Churchill and Arthur 1999). However, such methods tend to sample fewer individuals, require greater sampling effort and are weather dependent (Churchill and Arthur 1999; Southwood and Henderson 2000).  Although Malaise traps do not sample the full suite of species present, these results suggest that if the goal is biodiversity assessment the use of Malaise traps, which sample only a portion of the species present in the vegetation layers, will be sufficient. In contrast in studies where a complete inventory of the spider fauna is required the use of both trapping methods will provide a way of sampling a wider range of species with less effort in the field, and less reliance on the weather, than methods such as beating or sweep netting. Ultimately however the use of multiple trapping techniques is likely to be the result of a trade-off between maximising the number of species sampled and available resources in the field and laboratory.

Forty-one percent of all species recorded were sampled by both techniques. Both methods sampled a similarly high number of species from the Linyphiidae family which is the most speciose in Ireland, representing nearly half of the known species (see van Helsdingen 1996 and Oxbrough 2008 for a full list of relevant publications).  The high number of Linyphiids caught may also reflect the generalist nature of this group, the majority of which build small sheet webs in a range of micro habitats from leaves and stems on the vegetation to litter and stones on the ground. In addition, many species of the Linyphiidae family utilise ballooning as a dispersal mechanism. This involves the spider climbing vegetation in order to find an appropriate place to release the thread, which can then be caught by the wind. Indeed, aerially dispersing generalist linyphiid species such as Lepthyphantes tenuis and Bathyphantes gracilis (Harvey et al. 2002), were sampled in relatively high numbers using both Malaise and pitfall trapping techniques. 


Could Malaise traps be used to assess differences in spider fauna between biotopes? 
Despite the different spider fauna sampled by the two trapping methods, the species assemblages were consistently separated by biotope, suggesting that Malaise traps are just as useful for the biodiversity assessment of different biotopes as pitfall traps. Although the two methods trap a different suite of species (those predominately in the higher vegetation for Malaise traps and those in the ground layer for pitfall traps) the spider species are responding to variation between the biotopes in a similar way. This indicates that differences in environmental characteristics (i.e. soil type and vegetation structure) and management regime (grazing level and drainage) are important for determining the diversity of spiders from both the ground and field vegetation layers. In particular, vegetation structure has a direct influence on the hunting capabilities of active predators and web spinners, but also influences the micro-climate, which can affect the spider fauna (Uetz 1991). 

Overall, the two trap types sampled similar numbers of species and individuals. However, the Malaise traps seemed to be more efficient than pitfall traps in the wet grasslands, sampling a significantly greater number of species, whereas in peatlands, samples from pitfall traps had higher species richness. This may be explained by differences in the vegetation structure between these two biotopes: the percentage cover of lower-field layer vegetation was higher in the wet grasslands than in the peatlands, giving a greater structural diversity in this biotope, and potentially allowing more spiders to come into contact with the Malaise trap. This indicates that Malaise traps are more efficient at sampling spiders in biotopes with greater structural diversity in the field layer (Smith R. et al. 2006). In contrast pitfall traps are less efficient in biotopes with greater structural diversity of the vegetation, which can obstruct individuals encountering a trap (Melbourne 1999).  This may explain why 21% more species were sampled with pitfall traps than with Malaise traps across the study despite the mean number of species sampled per trap being similar; the pitfall traps were more efficient at sampling spiders in peatlands, and this study included twice the number of plots in peatland than wet grassland. The greater efficiency of Malaise traps in biotopes with more complex vegetation layers would suggest a potential application of their use in biocontrol research, where vegetation-dwelling spiders, rather than ground-dwelling spiders, are often specifically targeted for sampling (Lang 2008). It is important to note however that this is also a potential limitation to the use of Malaise traps for sampling spiders, in biotopes with less structural diversity of the vegetation. 

Where Malaise traps are employed for the purposes of assessing invertebrate biodiversity, specialists will be needed to identify the species caught, especially if more than one taxonomic group has been targeted.  However, spiders are easier to identify than many flying insects groups, as they are taxonomically well known and good identification keys are available. Furthermore, the inclusion of spiders would add extra dimension to many surveys of invertebrates; as spiders operate at smaller scales than many flying insects, and so may be better suited to revealing subtle differences among biotopes (Smith R. et al. 2006).

Conclusions
This paper demonstrates that Malaise traps can be used effectively for sampling spiders. They are comparable to pitfall traps in terms of the number of species and individuals caught, and have the potential to be used in biodiversity assessments of different biotopes. However, there are situations in which Malaise traps are difficult to use (i.e. they can be prone to vandalism or wind damage) and the authors do not suggest that Malaise traps should be used solely to sample spiders, especially as they are expensive compared with other methods. However, if traps are set to collect flying invertebrates, useful additional ecological information may be obtained by identifying the spiders in the by-catch. Furthermore, where spiders are also a target taxon, it may be more cost effective to utilise the Malaise trap by-catch, either instead of methods such as pitfall traps, beating or sweep netting when a quick biodiversity assessment is required; or in conjunction with other methods when the aim is a more complete inventory of the fauna. This would reduce field and laboratory time as spiders could be sorted in conjunction with the target insect taxa. Malaise traps may also prove useful in situations where pitfall trapping is difficult (i.e. locations that are prone to flooding) and they can be left for longer intervals before collecting samples. Further research would be useful, especially in areas with a less extensive vegetation layer, however the results of this study indicate that Malaise traps could be used to sample spiders in a wide range of situations.
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Figure 1 Distribution of sampling sites across Ireland: Circle = Peatland; Triangle = Wet grassland. 

Figure 2 The percentage of spider species sampled by trapping technique among the site types within each a) Hunting guild; b) Family; c) Preferred vegetation stratum.

Figure 3 NMS ordination of spider assemblage structure at the plot level. Separation of assemblages by trap types is shown by the dashed line and using symbols for a) Biotope: Closed circle = Wet grassland; Open circle = Peatland; b) Planting treament: Closed circle = Unplanted; Open circle = Planted. Final stress for a three dimensional solution = 18.42. 






Table 1 The mean (±SD) number of species and individuals sampled per pitfall plot and Malaise trap in site type, n= no. of plots
	Peatland	Wet grassland
	Unplanted (n = 8)	Planted (n = 8)	Unplanted (n = 4)	Planted (n = 4)
	Malaise 	Pitfall 	Malaise 	Pitfall 	Malaise 	Pitfall 	Malaise 	Pitfall 
Number of individuals	41 ±18	76 ±76	50 ±23	43 ±16	75 ±28	60 ±53	63 ±16	31 ±13
Species richness	14.0 ±3.6	19.3 ±6.1	14.8 ±3.6	18.8 ±6.1	17.5 ±3.7	12.0 ±2.9	17.3 ±5.0	15.3 ±4.9
Proportion of males	0.65 ±0.14	0.65 ±0.12	0.66 ±0.07	0.66 ±0.08	0.65 ±0.06	0.64 ±0.08	0.74 ±0.05	0.57 ±0.15
Number of immature	10.1 ±5.2	6.8 ±4.8	12.0 ±10.3	16.0 ±9.9	8.5 ±4.5	9.3 ±5.0	9.5 ±6.6	11.3 ±8.1
Singletons	7.25 ±3.15	8.63 ±3.02	7.00 ±2.51	9.88 ±3.60	7.25 ±1.26	5.25 ±0.96	9.00 ±5.23	10.25 ±3.95
Doubletons	1.38 ±1.30	3.13 ±2.03	2.88 ±1.55	3.63 ±1.92	2.50 ±1.73	2.25 ±1.26	1.00 ±0.82	1.75 ±0.96





Table 2 Species identified by Indicator Species Analysis for each trapping method. Species with an indicator value of >30% and significant Monte Carlo test are shown. Ecological traits of each species are given.
	Indicator value (%)	Ecological traits
	Malaise	Pitfall	Vegetation stratum	Hunting guild
Pardosa pullata	0	79***	Ground layer	Active hunter
Pirata piraticus	0	58***	Generalist	Active hunter
Pocadicnemis pumila	15	48*	Ground layer	Sheet web
Robertus lividus	0	46**	Ground layer	Tangle web
Ozyptila trux	0	42**	Low vegetation	Ambush hunter
Pardosa amentata	0	38**	Ground layer	Active hunter
Agyneta olivacea	0	38**	Generalist	Sheet web
Walckenaeria vigilax	0	34*	Ground layer	Sheet web
Pachygnatha degeeri	0	33**	Ground layer - Low vegetation	Active hunter
Tetragnatha montana	71***	0	Low vegetation - Bushes - Trees	Orb web
Theridion sisyphium	54***	0	Low vegetation - Bushes - Trees	Tangle web
Clubiona stagnatilis	50***	0	Ground layer - Low vegetation	Active hunter
Clubiona reclusa	42***	0	Ground layer - Low vegetation	Active hunter
Philodromus cespitum	42**	0	Low vegetation - Shrubs	Active hunter
Lepthyphantes tenebricola	61**	11	Ground layer - Low vegetation	Sheet web
Enoplognatha ovata	47**	1	Low vegetation	Tangle web
Meta mengei	33**	0	Low vegetation - Shrubs	Orb web
Erigone atra	45**	4	Generalist	Sheet web
Dismodicus bifrons	46*	13	Generalist	Sheet web
Monte Carlo test *** P = <0.001; **P = <0.01; *P = <0.05.  


Appendix The number of individuals of each species captured using the sampling methods. 
Species name	Malaise traps	Pitfall traps
Agelena labyrinthica (Clerck, 1757)	1	0
Agyneta conigera (O.P.-Cambridge, 1863)	1	0
Agyneta decora (O.P.-Cambridge, 1871)	1	5
Agyneta olivacea (Emerton, 1882)	0	27
Agyneta ramosa (Jackson, 1912)	0	2
Agyneta subtilis (O.P.-Cambridge, 1863)	2	29
Alopecosa pulverulenta (Clerck, 1757)	0	2
Anelosimos vittatus (C. L. Koch, 1836)	1	0
Antistea elegans (Blackwall, 1841)	0	3
Araeoncus crassiceps (Westring, 1861)	2	0
Araniella opistographa (Kulczynski, 1905)	3	0
Arctosa leopardus (Sundevall, 1843)	0	3
Baryphyma gowerense (Locket, 1965)	0	1
Baryphyma trifons (O.P.-Cambridge, 1863)	1	2
Bathyphantes gracilis (Blackwall, 1841)	37	31
Bathyphantes nigrinus  (Westring, 1851)	17	4
Bathyphantes parvulus (Westring, 1851)	8	30
Bathyphantes setiger (O.P.-Cambridge, 1894)	0	1
Centromerus dilutus (O.P.-Cambridge, 1875)	0	2
Ceratinella brevipes (Westring, 1851)	8	13
Ceratinella brevis (Wider, 1834)	0	12
Ceratinella scabrosa (O.P.-Cambridge, 1871)	0	2
Cheiracanthium erraticum (Walckenaer, 1802)	3	0
Clubiona comta (C.L. Koch, 1839)	1	0
Clubiona diversa (O.P.-Cambridge, 1862)	5	2
Clubiona lutescens (Westring, 1851)	31	0
Clubiona reclusa (O.P.-Cambridge, 1863)	97	0
Clubiona stagnatilis (Kulczynski, 1897)	36	1
Clubiona trivialis (C.L.Koch, 1843)	18	0
Dicymbium nigrum (Blackwall, 1834)	0	7
Dicymbium tibiale (Blackwall, 1836)	0	2
Dictyna arundinacea (Linnaeus, 1758)	1	0
Diplocephalus latifrons (O.P.-Cambridge, 1863)	0	1
Dismodicus bifrons (Blackwall, 1841)	84	12
Drassodes cupreus (Blackwall, 1834)	1	1
Drassodes lapidosus (Walckenaer, 1802)	0	1
Enoplognatha ovata (Clerck, 1757)	111	3
Erigone atra (Blackwall, 1833)	48	9
Erigone dentipalpis (Wider, 1843)	6	3
Euryopsis flavomaculata (C. L. Koch, 1836)	0	4
Gnathonarium dentatum (Wider, 1834)	0	1
Gonatium rubens (Blackwall, 1833)	0	2
Gongylidiellum vivum (O.P.-Cambridge, 1875)	31	18
Gongylidum rufipes (Linnaeus, 1758)	5	0
Hypomma bituberculatum (Wider, 1834)	51	4
Hyposinga pygmaea (Sundevall, 1831)	1	0
Kaestneria dorsalis (Wider, 1834)	4	0
Kaestneria pullata (O.P.-Cambridge, 1863)	11	5
Lepthyphantes alacris (Blackwall, 1853)	0	2
Lepthyphantes angulatus (O. P. -Cambridge, 1871)	0	1
Lepthyphantes cristatus (Menge, 1866)	0	2
Lepthyphantes ericaeus (Blackwall, 1853)	38	19
Lepthyphantes flavipes (Blackwall, 1854)	0	2
Lepthyphantes mengei (Kulczynski, 1887)	12	18
Lepthyphantes obscurus (Blackwall, 1841)	5	1
Lepthyphantes tenebricola (Wider, 1834)	1	0
Lepthyphantes tenuis (Blackwall, 1852)	125	65
Lepthyphantes zimmermanni (Bertkau, 1890)	66	23
Leptorhoptrum robustum (Westring, 1851)	0	2
Lophomma punctatum (Blackwall, 1841)	0	2
Maso sundervalli (Westring, 1851)	10	24
Meioneta saxatilis (Blackwall, 1844)	3	6
Meta mengei (Blackwall, 1869)	14	0
Meta merianae (Scopli, 1763)	1	0
Meta segmentata (Clerck, 1757)	6	0
Metopobactrus prominulus (O.P.-Cambridge, 1872)	0	7
Micrargus herbigradus (Blackwall, 1854)	1	3
Microlinyphia pusilla (Sundevall, 1830)	6	2
Milleriana inerrans (O.P.-Cambridge, 1885)	1	0
Monocephalus fuscipes (Blackwall, 1836)	0	7
Neon reticulatus (Blackwall, 1853)	0	2
Nereine clathrata (Sundevall, 1830)	3	3
Neriene montana (Clerck, 1757)	3	0
Nigma puella (Simon, 1870)	10	5
Oedothorax fuscus (Blackwall, 1834)	8	42
Oedothorax gibbosus (Blackwall, 1841)	8	4
Oedothorax retusus (Blackwall, 1851)	1	30
Ozyptila trux (Blackwall, 1846)	30	0
Pachygnatha clercki (Sundevall, 1823)	10	6
Pachygnatha degeeri (Sundevall, 1830)	0	56
Pardosa agricola (Thorell, 1856)	0	1
Pardosa amentata (Clerck, 1757)	1	107
Pardosa nigriceps (Thorell, 1856)	0	12
Pardosa palustris (Linnaeus, 1758)	0	1
Pardosa pullata (Clerck, 1757)	0	223
Pelecopsis mengei (Simon, 1884)	0	1
Pepnocranium ludicrum (O.P.-Cambridge, 1861)	3	7
Philodromus cespitum (Walckenaer, 1802)	60	0
Pholcomma gibbum (Westring, 1851)	1	0
Pirata hygrophilus (Thorell, 1872)	0	18
Pirata latitans (Blackwall, 1841)	0	1
Pirata piraticus (Clerck, 1757)	0	37
Pirata uliginosus (Thorell, 1856)	0	12
Pisaura mirabilis (Clerck, 1757)	3	0
Pocadicnemis juncea  (Locket & Millidge, 1853)	10	36
Pocadicnemis pumila (Blackwall, 1841)	42	66
Poeciloneta globosa (Blackwall, 1841)	14	1
Robertus arundineti (O.P.-Cambridge, 1871)	0	1
Robertus lividus (Blackwall, 1836)	0	26
Saaristoa abnormis (Blackwall, 1841)	0	11
Saaristoa firma (O.P.-Cambridge, 1905)	0	1
Savignya frontata (Blackwall, 1833)	0	1
Silometopus elegans (O.P.-Cambridge, 1872)	2	36
Taranucnus setosus (Simon, 1884)	8	6
Tetragnatha extensa (Linnaeus, 1758)	17	0
Tetragnatha montana (Simon, 1874)	98	0
Theridion bimaculatum (Linnaeus, 1767)	4	1
Theridion impressum (L. Koch, 1881)	3	0
Theridion instabile (O.P.-Cambridge, 1870)	1	1
Theridion impressum (L. Koch, 1881)	1	0
Theridion pallens (Blackwall, 1834)	0	1
Theridion sisyphium (Clerck, 1757)	46	0
Theridion varians (Hahn, 1833)	1	0
Theridiosoma gemnosum (Koch, 1877)	1	0
Theonoe minutissima (O. P.- Cambridge, 1879)	0	3
Tibellus maritimus (Menge, 1875)	4	0
Tiso vagans (Blackwall, 1834)	1	10
Trichopterna thorelli (Westring, 1861)	0	1
Trochosa ruricola (De Geer, 1778)	0	6
Trochosa spinipalpis (O.P.-Cambridge, 1895)	0	3
Trochosa terricola (Thorell, 1836)	0	19
Walckenaeria acuminata (Blackwall,1833)	0	2
Walckenaeria antica (Wider, 1834)	0	4
Walckenaeria atrobtibialis (O. P.-Cambridge, 1878)	0	34
Walckenaeria nudipalpis (Westring, 1851)	0	4
Walckenaeria unicornis (O.P.-Cambridge, 1861)	2	0
Walckenaeria vigilax (Blackwall, 1851)	1	45
Xysticus cristatus (Clerck, 1757)	2	4
Zora spinimana (Sundevall, 1833)	0	2
Total immature individuals	249	264
Total individuals	1534	1588
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